those with λ(k, l) < 0 are dampened. If λ(k, l) < 0 ∀k, l the homogeneous state is stable. 13 The most unstable mode (k * , l * ) is given by max λ(k, l) = λ(k * restrict the analysis to perturbations with dependent wavelengths, k = l, and abbreviate 20 λ(k) = λ(k, l). Note that λ(0) > 0 iff Q is unstable, i.e. for r < r Hopf , and hence k = 0 is 21 referred to as the temporal mode because it only triggers changes over time. If λ(0) > 0 22
and λ(k * ) > 0 for some k * > 0, temporal and spatial instabilities interfere and can length of 0, which implies that no spatial discretization is fine enough to capture them. 25 The asymptotic behaviour of λ(k) for k → ∞ is determined by J S , Eq. (5b). More 26 specifically, det(J S ) > 0 and tr(J S ) < 0 ensure that the largest eigenvalue has negative 27 real part such that λ(k) < 0 for k → ∞. This is the case if the diffusion of cooperators 28 outweighs their aggregation, D C > A C u eq w eq , at the homogeneous density Q. 
An equivalent requirement is r > r Hopf with r sufficiently close to r Hopf to ensure that
52
Q is a focus and the activator-inhibitor relation of cooperators and defectors is 53 maintained. From the stability of Q follows that the temporal mode is stable, λ(0) < 0. 54
Additionally, we require λ(k) < 0 for k → ∞ and thus that the entries of the Jacobian 55 J S , see Eq. (5b), satisfy s CC < 0, s CD < 0 and s DC > 0, s DD < 0 or, equivalently,
57
Since tr(
the homogeneous distribution with densities according to Q reduces to 
68
While Eq. (S3.4) is a necessary condition it is not sufficient because, in addition, 69 det(J I + k 2 J S ) < 0 must hold at its minimum, k * , which is given by
.
At k * the stability condition det(J I + k 2 J S ) < 0 simplifies to Unfortunately, however, the magnitude of this increase sensitively depends on game 75
parameters as well as migration rates and thus largely eludes intuitive interpretations.
76
Nevertheless, for the impact of migration we have 77 det(J S ) = (D C − A C u eq w eq )(R D v eq w eq + D D ) + u eq v eq w
